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Ionic Liquids Screened  Ionic Liquids Screened  
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Effect of Effect of CationCation of Ionic Liquids of Ionic Liquids 
Coating on Mercury CaptureCoating on Mercury Capture
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C0(Hg0) = 46-120 ppbv
Gas: N2

Flow rate = 12ml/min
Ionic Liquids = 14.9-17.7g
R.T.
Hg0 uptake = 0-1.43 μg/g 
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PP1414: 1: 1--butylbutyl--11--methyl methyl pyrrolidiniumpyrrolidinium
bis(trifluoromethanebis(trifluoromethane sulfonyl)imidesulfonyl)imide

MacFarlane  et al., J. Phys. Chem. B 1999, 103, 6, 4164‐4170
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Mercury Capture Performance Mercury Capture Performance 
(Fixed(Fixed--Bed at 160Bed at 160ooC)C)
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C0 = Hg0 = 473 ppbw = 66 ppbv
Carrier gas: N2
Flow rate = 12 ml/min
Adsorbent amount = 6.3 mg
T of oven = 160 0C
Hg0 uptake = 2.7 mg/g
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25 wt% P14 coated silica 25 wt% P14-KMnO4 coated MPTS-silica
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C0(Hg0) = 65-93 ppbv
Adsorbent amount: 6.3 mg
Oven T: 1600C
N2 flow rate: 12 ml/min
Hg0 uptake = 7.2 mg/g
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SummarySummary

P14 and P14-KMnO4 are promising ionic liquids for 
Hg0 capture
P14 and P14-KMnO4 are stable up to 300oC
High Hg0 uptake at 160oC, several times higher 
than that of activated carbon
Very rapid Hg0 uptake, 0.04 seconds empty bed 
gas residence time
The MPTS (3-mercaptopropyltrimethoxy-silane) 
chelating ligand was found to be the most 
effective than APTS-MBT (mercaptobenzo-
thialzole) 
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TPR pattern of 10 wt% MnO2/TiO2 catalyst

MnO2 → Mn2O3 →
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SCR of NO using CO as a reductant over 
10 wt% MnO2/TiO2 catalyst

(○) 175 0C; (  ) 200 0C; 
NO = CO= 400 ppm; 
Oxygen = 2 vol%



Influence of MnOInfluence of MnO22 Loading on Loading on 
Mercury Capture BehaviorMercury Capture Behavior
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C0(Hg0) = 30-61ppbv
Carrier gas: N2

GHSV = 5000hr-1

T = 1750C
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Effect of SOEffect of SO22 and Water Vapor on and Water Vapor on 
Mercury Capture Behavior using 10wt% Mercury Capture Behavior using 10wt% 
MnOMnO22 Catalyst Catalyst 
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XPS spectra of fresh and spent samples of 
10 wt% MnO2/TiO2 catalyst

(A) Mn 2p XPS spectra for (a) fresh and (b) spent catalysts 
(B) Hg 4f XPS spectrum for spent catalyst



Effect of Bed Temperature on Mercury Effect of Bed Temperature on Mercury 
Capture Behavior using 10wt% MnOCapture Behavior using 10wt% MnO22
Catalyst Catalyst 
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C0(Hg0) = 16-63 ppbv
Carrier gas : N2

GHSV = 5000 hr-1

Hg0 uptake = 12.5-17.4 mg/g
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Mercury Capture Behavior using 20wt% Mercury Capture Behavior using 20wt% 
MnOMnO22 Catalyst after Catalyst after NOxNOx ConversionConversion
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SummarySummary

Remarkable mercury capacity was 
observed at 200 0C and inert atmosphere
MnO2/TiO2 catalysts are water tolerant. 
SO2 has a negative effect on mercury 
capture
Manganese loading and bed temperature 
were found to be important factor for 
mercury capture
XPS results indicate that MnO2/TiO2 are 
covered with mercury
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